Introduction
The magnitude, timing and importance of current environmental problems require a more holistic analysis of the issues. The causes of these problems include the increase in the world's population, higher consumption of natural resources and the greater environmental impact of social and economic activity (Throop et al. 1993 , Shrivastava 1995 . A highly significant part of the economic activity and production that results in emissions, waste and dumping in natural environments is carried out by companies, which makes it necessary for them to become part of solving these environmental issues (Banerjee 2001 , Darnall et al. 2010 .
The study of the role of organizations in the environment has resulted in literature in the field of "organizations and (Schaltegger et al. 2013) , relationship between environmental management and results or performance (Ambec and Lanoie 2008 , Molina-Azorín et al. 2009a , 2009b , Albertini 2013 ) and management of human resources and its relationship with environmental management (Renwick et al. 2013 , Tariq et al. 2016 , Mukherjee and Chandra 2018 . However, few of them perform a bibliometric analysis of the literature. Schaltegger et al. (2013) investigate the literature on environmental management accounting from 1973 to 2011 and apply some bibliometric measures to analyse publications, journals, authors and citations. The bibliometric analysis of Ferenhof et al. (2014) focuses on the identification of the most relevant articles, authors, keywords and journals published between 1999 and 2013 to analyse the literature about environmental management systems in small and medium enterprises.
A second type of studies present literature reviews of environmental management from a generic Management and Business perspective. Bansal and Gao (2006) analyse prior research on organizations and environment. They select the articles published in 11 top Management and Business academic journals from 1995 to 2005 and develop descriptive and narrative analyses of journals, biases and trends. Etzion (2007) reviews the academic literature from 1992 to 2006 to present an analysis of environmental issues in organizations using three viewpoints: individual firm (firm attributes and environmental performance); level of industry (individual firm and organizational environment -regulators, customers and competitors-); and organizational environment (actors external to the organization -activists, investors and the media-). But there are no papers that identify the main themes or topics on environmental management that have been studied in the Management and Business fields using bibliometric methods such as citation analysis, co-citation analysis, bibliographic coupling, co-author analysis and co-word analysis.
The approach to studying particular areas of research has been mainly focused on two types of methods: qualitative methods based on a structured review of the literature, and quantitative methods, mainly through meta-analysis. In the latter, the growing importance of bibliometric methods should be highlighted but the least common method has been co-word analysis, especially in the areas of Management and Business (Zupic and Čater 2015) . Zupic and Čater (2015) claim that co-word analysis is the only bibliometric technique that deals directly with concepts extracted from documents and therefore studies the structure of knowledge and not the intellectual base.
The main objective of this paper is to analyse the knowledge structure of environmental management literature focused on the Management and Business fields, identifying the main and emerging topics of the field and the evolution of related topics. We apply the co-word analysis method to identify different topics treated by the field across the studied periods, and to create networks and sub-networks. In this sense, co-word analysis allows us to return a set of networks that represent groups of textual information that can be understood as semantic or conceptual groups of different topics by the research field (Cobo et al. 2011) . This study may serve as a reference for development in this area of research, offering researchers a map of the current state of literature and a guide for future research. Then, after accomplishing this objective, we will be better able to (a) identify the available evidence relating to environmental management; (b) identify and analyse the thematic networks; (c) explain the major topics; and (d) propose new research questions.
Environmental management
The concept of environmental management was defined by Wehrmeyer (1996: 12) as "the coordinated and organized approach to issues relating to the natural environment, from a business perspective with the aim of reducing those impacts deemed harmful to the natural environment". Van Marrewijk (2003) highlights the idea of a more ethical, human and transparent way of business management, in academia as in the practitioner's world. In fact, Business & Society has become a research field in which there are at least five main divisions: a) social corporate responsibility; b) ethics on business; c) sustainability; d) corporate citizenship; and e) stakeholder management (Schwartz and Carroll 2008) . Transversally, the theme of Organization & Environment (a. k. Organizations and Natural Environment) has emerged and consolidated, starting at contributions of multiple disciplines: Sociology, Psychology, Anthropology, Political Science, Ethics, Mathematics and, of course, Economy and Business Administration. This last field has had a special importance, with contributions from the Marketing area, Accountability, Organizational Behaviour, Strategic Management, Operations, and Management Information Systems (Sharma 2002) . Egri and Pinfield (1996) highlight the need for a holistic study, due to the concept's multifaceted, multidisciplinary and controversial nature: multifaceted because it requires different levels of analysis (individual, group, organization, social and global) from different perspectives (Physical, Technical, Social, Economic, Ethical) ; multidisciplinary because it requires contributions from Natural Sciences (Physics, Chemistry, Biology, Ecology) and Social Sciences (Sociology, Philosophy, Organizational Theory) in order to identify areas of intersection and divergence; and controversial because it is comprised of different political and social stakeholders who propose alternative courses of action and conflicting approaches.
Due to complexity, there have been several approaches to structure the field, usually around several main research questions (Sharma 2002 , Bansal and Gao 2006 , Berchicci and King 2007 , Etzion 2007 The main theories from Management and Business fields have been used to explain these questions. Institutional Theory and Stakeholder Theory analyse external factors, although the last one also observes internal agents (managers, employees and shareholders) (Fineman and Clarke 1996 , Henriques and Sadorsky 1999 , Buysse and Verbeke 2003 , Murillo-Luna et al. 2008 . Cognitive Approach and Resource Theory focus on internal aspects, like manager perceptions or internal resources of the companies, although external aspects like reputation or legitimacy are also studied (Hart 1995 , Russo and Fouts 1997 , Sharma and Vredenburg 1998 , Menguc and Ozzane 2005 .
This research deals with the analysis of the literature that have studied these questions in Management and Business fields, using a quantitative approach, to try to shed light in organizing all of these contributions and give a straightforward scheme of it.
Methodology: co-word analysis
Co-word analyses study the co-occurrence of pairs of items (for example, keywords) that are representative in a document, to identify relations between the ideas presented in the texts (He 1999) . Although there have been several approaches to the study of co-word analysis, we follow the proposal of Cobo et al. (2011) . In the first phase, the aim is to group topics within the network of different concepts, which gives rise to sub-networks. With the aim of obtaining bibliographical records related to the field of investigation in environmental management, we decided to consult the Social Science Citation Index of the Web of Science (WoS), a common option used in studies in this field (Zupic and Čater 2015) . Given the scope of the study, it was decided to restrict the results to WoS "Management" and "Business" categories and only analyse the articles published in academic magazines at a particular point in time. With these initial conditions, we consulted the keywords chosen in titles, abstracts and keywords in the month of June, 2016 (Table 1) .
After determining the base documents, we proceeded to assign representative terms to each one. The final decision was to establish the keywords suggested by WoS as the topic words, given that in spite of the criticism of Kostoff et al. (1997) , keywords are useful, provided a standardization process is carried out. In this study, the standardization took place in accordance with the recommendations of Choi et al. (2011) . With these terms and the frequencies of occurrence and co-occurrence of each term, the equivalence indexes were calculated. This selection was based on the recommendations of Van Eck and Waltman (2009) and Cobo et al. (2011) . The last choice to define the thematic groups in each period was of the algorithm. In this case, we opted for the proposal by Coulter et al. (1998) , using the simple centers algorithm, as its results in co-word analyses have been contrasted in many studies (Coulter et al. 1998 , Cobo et al. 2011 , Cobo et al. 2015 .
After obtaining the thematic networks, the analysis of the knowledge structure of the area studied could be performed according to its characterization and a study of the relationships between concepts. Law et al. (1988) originally proposed the idea of a strategic matrix to represent the different topics in a field of study in a bi-dimensional diagram, based on the centrality and density of each sub-network. Callon et al. (1991) highlight four quadrants: the above left side of the matrix represents the highly developed and isolated themes; the down right side, the emerging and declining themes; in the above right side, we see motor themes, and in the down right side, the basic and transversal themes. 3. Results Figure 1 shows that, until the year 1992, contributions were sporadic and even until 2005, although there is continuity, the barrier of 25 articles per year was not overcome. 1995 is the first year in which the number of articles published, compared to the previous year, is doubled, thanks to the monographic study by the Academy of Management Review on the topic "ecologically sustainable organizations". In 2000, the number of contributions is again doubled with respect to the previous year, largely due to another monographic work, this time published by the Academy of Management Journal on "the management of organizations in the natural environment". From then on, a certain continuity is observed and the evolutionary analysis of the structure of knowledge distinguishes three stages: until 2005, from 2006 to 2010 and from 2011 to 2015. We analyse the different matrices for each period that enable us to represent and calculate the relations between the different thematic networks at different moments in time. In order to complete the analysis, we included a joint representation of the sub-networks obtained, using VOSViewer and the Kamada-Kawai algorithm to establish the arrangement of the topics, represented by the color of the clusters obtained in the previous step.
For the first period (up to 2005), Figure 2 include the number of documents in which each topic is addressed, represented by the size of the circle. We can observe the existence of two main topics: GREEN/ENVIRONMENT-AL/ECOLOGY-ECOLOGICAL and COST and one emerging topic CORPORATE SOCIAL PERFORMANCE. And, TECHNOLOGY sub-network clearly appears as a crosssectional topic. Complete network is presented in Figure 3 that shows the topics linked to GREEN/ENVIRONMENT-AL/ECOLOGY-ECOLOGICAL cluster, which includes PERFORMANCE and RESOURCE-BASED-VIEW, in the center of the network (in red). Next to these topics are the topics linked to the TECHNOLOGY sub-network (in blue). This sub-network includes other topics related to OPERATIONS. In a less central position, we observe another two networks: COST, in yellow, and FRAMEWORK, in blue. The CORPORATE SOCIAL PERFORMANCE network (in pink) is more diffuse, with this topic close to the center of the network, and the others much less connected. Table 2 summarizes the metrics of the networks in this period. We observed that the majority of the topics have a low level of representation in terms of articles and, nevertheless, the average number of quotes is relatively high. This is due to the fact that these articles constitute the starting point in a field that was subsequently developed, as shown in its evolution over time.
In the second period, there are two main topics: PERFORMANCE and MANAGEMENT, one basic and cross-sectional, SUPPLY-CHAIN-MANAGEMENT and one emerging, CAPABILITIES (Figure 4 ). CORPORATE SOCIAL RESPONSIBILITY and ISO appear as a crosssectional topics.
The complete network in presented in Figure 5 . In the period from 2006 to 2010, the central network linked to PERFORMANCE grows in relative importance and maintains its dominant position in the center of the entire network. Next to it, the network in yellow, whose essential component is SUPPLY-CHAIN-MANAGEMENT (accompanied by topics linked to Operations) and the MANAGEMENT network (in dark blue, with Innovation and Operations topics) complete the center. Not as central but also relevant, the purple network represents topics related to CORPORATE SOCIAL RESPONSIBILITY, which also become important in these years. Finally, the ISO network has an increasingly greater presence and includes topics related to environmental management systems. Table 3 presents a substantial increase in the number of articles of non-motor themes. This growth and the Figure 5 . Complete network (2006) (2007) (2008) (2009) (2010) proximity in time also have an impact on the reduction of the average number of quotes in these articles and an increase in the h index. Even so, the figures shown in the Table 3 are those of a developing area.
In the last period, in which we find a more mature situation, PERFORMANCE is accompanied by two others that should be highlighted: CAPABILITIES and ISO (Table 4 ). ISO appears to be a very dense topic, mainly including topics linked to certification and management systems. INNOVATION-MANAGEMENT is a basic and sectional theme and RESPONSABILITY and EMPIRICAL RESEARCH are emerging themes (Figure 6 ).
In this last period (Figure 7) , the dominance of the motor topic, PERFORMANCE, is at a maximum, although topics such as ISO (in dark blue), which continues to accumulate topics linked to certification and standards, accompany it in the center. There is also room for the RESPONSIBILITY network, which accumulates several topics related to corporate social responsibility, and for QUALITY MANAGEMENT, which maintains OPERATIONS topics, and CAPABILITIES which, together with the central network, brings together central topics in the field of Management, such as the management of strategic alliances and stakeholders. Figure 8 shows the evolution of topics across three periods of time studied. Continuous lines show a relationship between thematic networks that include the central topic in one of the two networks. Broken lines show relationships that do not meet this condition. The motor topic of PERFORMANCE has clearly continued to grow. In addition to this main topic, the growth of other topics such as ISO and CORPORATE SOCIAL RESPONSIBILITY should be mentioned. ISO also grew clearly and continuously in the last two periods. CORPORATE SOCIAL RESPONSIBILITY still has an important presence and relationship with other thematic networks in the last period.
Discussion
The results show that the literature on environmental management in the area of Management and Business has focused on six major topics: GREEN/ENVIRONMENT-AL/ECOLOGY-ECOLOGICAL, MANAGEMENT, RESOURCE-BASED-VIEW, PERFORMANCE, CORPORATE SOCIAL RESPONSIBILITY and QUALITY MANAGEMENT (particularly ISO). These topics have evolved and become related to others, thus enabling progress in the discipline from the beginning, when it focused on the introduction of a green or environmental dimension and its effects on results, up to the present day in which the management of quality, in particular, the development of ISO regulations and topics related to corporate social responsibility, has acquired a great deal of importance. In addition, we have identified that the "observations" proposed by Bansal and Gao (2006) remain current and some of them have been developed. In that sense, environmental management research has a growing role in the main Management and Business journals. Although previous studies have focused on the analysis of the improvement of environmental performance, recent studies delve deeper into the analysis of the effect of environmental management on organizational performance. Moreover, some studies consider all levels of analysis and use different methodologies.
If we take a closer look at the state of the art, we see the progress that has been achieved in each of the periods analysed. Up to 2005 there are three central topics studied: GREEN/ENVIRONMENT-AL/ECOLOGY-ECO-LO GICAL, RESOURCE-BASED-VIEW and PERFOR-MAN CE. There is great interest in including the idea of GREEN/ENVIRONMENT-AL/ECOLOGY-ECO LO GI-CAL in literature on environmental management. In this regard, Gladwin (1993) invites researchers to determine how "corporate greening" functions, by researching deeper into: what is it?, why?, when?, how?, where does it happen?, who is doing it? and what are its consequences? Other works highlight the importance of considering the natural environment as part of the organization. These works also consider the environmental dimension, in addition to considering political, economic, technological and sociocultural factors (Throop et al. 1993, Shrivastava and Hart 1994) .
The development of literature focused on a RESOURCE-BASED-VIEW also has its origins in the early research. The first applications and extension of certain theories and approaches to the area of "organizations and the natural environment" appear in this research, especially, the resourcebased-view, which had a major effect on the area after the influential work of Hart (1995) , Russo and Fouts (1997) and Aragón-Correa and Sharma (2003) . With regard to the term PERFORMANCE, authors such as Porter and Van der Linde (1995) and Hart and Ahuja (1996) highlight one of the research questions that has attracted the most attention in the area: "Does it pay to be green?" According to Bansal and Gao (2006) , one of the specific features of this field of study is that many works analyse the influence of environmental management on economic performance, environmental performance or both.
In the period 2005-2010, the topics that stand out are those of PERFORMANCE and MANAGEMENT. During this period, several reviews of literature were published, assigning an important role to the relationship between environmental management and results, be they financial or environmental (Bansal and Gao 2006 , Berchicci and King 2007 , Etzion 2007 , Molina-Azorín et al. 2009a . Topics that began to appear at the beginning of the 90s continue in this period, as shown by the work of Orsato (2006) , MurilloLuna et al. (2008) and Sangle (2010) , who research further into the specific nature of environmental strategy, its implementation, causes and consequences.
In the period 2011-2015, the literature focuses its attention on the study of CORPORATE SOCIAL RES PON-SIBILITY and QUALITY MANAGEMENT, in particular the analysis of ISO regulations. With regard to COR PO-RA TE SOCIAL-RESPONSIBILITY, Carroll (1979) includes the social responsibilities of companies in four categories: economic, legal, ethical and discretional and uses them in a three-dimensional model of social corporate performance. At the beginning of the period (2011) (2012) (2013) (2014) (2015) , several articles published in the monograph by Business & Society magazine dealt with multiple relationships between corporate social responsibility, sustainability and environmental management (Orlitzky et al. 2011) .
For the term QUALITY MANAGEMENT, early works deal with the application of environmental management tools, techniques and technology. James (1996) highlights the connections between the objectives and practices of total quality management and environmental management. In this regard, the literature on environmental management systems and quality control systems, especially those that refer to ISO regulations, represent a significant part of the research, especially as of the beginning of the 21st-century (Molina-Azorín et al. 2009b , Delmas and Montes-Sancho 2011 , Heras-Saizarbitoria and Boiral 2013 .
In the last few years, 2016-2018, papers develop the six topics analysed. Some authors focus their attention on the study of green supply chain management (i.e., Malviya et al. 2018) , and environmental management (i.e., Ormazabal et al. 2017 ) from a resource-based-view (i.e., Brulhart et al. 2017) . The study of firm/corporate environment performance (i.e., Escrig-Olmedo et al. 2017, Hartmann and Vachon 2018) and its relationship to other topics such as environmental management systems (i.e., Martín-de Castro et al. 2016 ) has significant development. Other topics of interest are corporate social responsibility (i.e., Fortis et al. 2018 ) and environmental management systems (i.e., Biscotti et al. 2018) .
The results allow us to propose some future trends. Gessa-Perera et al. (2016) explain the importance of stakeholders' role in business management, and they demand an improvement of organisations' environmental behaviour. Firms, therefore, have the challenge of adopting environmental management practices and strategies that contribute to improved performance. As a result, the study of the strategic management process focused on the environment can be an interesting topic with future research questions such as: What degree of environmental protection can a company have? What are the effects of including the environmental dimension into the mission, vision and objectives of the company? What effects do the stakeholders have on corporate environmental management? What types of environmental strategies exist and what effects do they have on performance? What effects does environmental management have on organizational culture? What is the relationship between environmental strategy and organizational change?
Conclusions
This paper maps the main environmental management topics that have been studied in the Management and Business fields. This map can be a guide for future studies. Berchicci and King (2007) explain that the field of environmental management is located at "the periphery of the management literature". However, we have observed that in the last few years the interest of organizations to be "ecological and responsible with the environment" is changing that situation. We note that the field has grown and matured. Future studies can build on our method and results in three main ways.
First, our method improves the level of clarity and visibility of key relationships. Etzion (2007) states that "the academic literature on organizations and the natural environment is not particularly cohesive. Researchers from various sub-disciplines -Strategy, Economics, Organizational Theory, Policy, Organizational Behaviour, Operations and others -have tackled environmental issues, each utilizing the theories and paradigms afforded by their respective domains of expertise". This situation makes it difficult to synthesize the various insights and theories developed. But the co-word analysis technique we use allows us to identify the main topics that have been studied and their evolution.
Second, our results show the interest of researchers in the last few years to analyse topics such as corporate social responsibility and quality management. This interest derives from the influence of their growing importance to firms. In that sense, Bansal and Gao (2006) find that "Organizations and environment research is theoretically rich and methodologically rigorous" and has important opportunities for growth. Berchicci and King (2007) state the "business and environmental scholars have been willing to break from orthodox disciplinary perspectives" and they explain that "Common property problems, hidden quality attributes, and the importance of extramural knowledge as a source of competitive advantage are all of growing importance in the information age. Evaluating how firms address these challenges will require scholars to rethink disciplinary boundaries, reconsider what is exogenous and endogenous, and re-evaluate what are the fundamental roles for business and governing institutions".
Third, this study has a limited scope because it only considers the journal articles available in WoS. Future studies can use other databases (Scopus, Google Scholar…) and complementary bibliometric techniques such as co-citation analysis to describe the intellectual structure of the research field.
In conclusion, the findings of this paper can improve environmental management research. Future studies will provide important data regarding the importance of environmental issues for company management. Respect of the environment should be an essential responsibility or moral obligation for all companies. Together with this claim is the question of whether companies can become more competitive by protecting the environment. It is therefore necessary to include the environmental dimension in the development and implementation of strategies that minimize the impact of business activity on the environment.
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